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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102019000009030 filed on
14/06/2019.

TECHNICAL FIELD OF THE INVENTION

[0002] The invention relates to a device and a method
for cleaning painting spindles, known in technical jargon
as "stakes", which are used to support wheel rims while
the wheel rims themselves undergo powder coating op-
erations, to which, in particular, light alloy wheel rims are
subjected.

BACKGROUND ART

[0003] Wheel rims normally consist of an outer ring,
which is U-shaped in radial section an on which, in use,
the tyres are mounted, of an intermediate part, which
usually consists of a plurality of radial spokes, and of a
central annular element or hub, which is delimited by a
front annular surface, which, in use, comes into contact
with the wheel hub unit of the vehicle and needs to remain
as raw as possible in order to allow for a good friction
coupling to the wheel hub unit.

[0004] Both for aesthetic and technological reasons,
vehicle wheel rims and, in particular, wheel rims made
oflightalloys, need to be painted and the painting process
most commonly used is powder coating, during which
powder paint is sprayed against the rim and then cured.
[0005] This type of painting process is carried out sup-
porting each rim by means of a respective spindle, which
consists of a stem provided, at an upper end thereof, with
a conical head projecting from a plate or flange and, at
a lower end thereof, with a holding device, which is con-
figured to engage a conveyor, usually a belt or chain con-
veyor.

[0006] Each wheel rim is laid on the plate or flange by
means of the front annular surface of the central annular
element, which engages, with a radially inner side wall
thereof, the conical head, so that the outer ring or "rim"
is supported in a radially projecting manner by the spin-
dle, together with the spokes.

[0007] Once each spindle is coupled to a conveyor,
the wheel rims are caused to go through a painting cabin,
where they are painted, in order to then be cured.
[0008] However, during the powder coating operation,
the spindles receive a part of the paint as well, which,
despite not perfectly adhering to them, dirties them to
such an extent that they absolutely need to be cleaned
in order to remove residues of powder paint before being
used in a new painting process.

[0009] Removing said powder paint is not a simple
task; as a matter of fact, the paints used for wheel rim
painting are highly inflammable, so that it is impossible

10

15

20

25

30

35

40

45

50

55

to use metal brushes or any other tool that can produce
sparks in contact with the spindles. The use of soft brush-
es, for example made of felt or rubber, does not solve
the problem of cleaning the spindles in a quick, efficient
and economic fashion; as a matter of fact, the brushes
get dirty very quickly and, hence, need to be manually
cleaned. The use of compressed air cleaning devices is
dangerous, for even the smallest quantity of paint should
carefully be prevented from being released into the at-
mosphere, both for obvious pollution reasons and, espe-
cially, for the risk of formation of explosive mixtures.

DISCLOSURE OF INVENTION

[0010] The objectoftheinventionis to provide a device
and a method for cleaning painting spindles for the sup-
port of wheel rims, which are not affected by the draw-
backs of the prior art and, in particular, allow for quick
treatments, have small usage costs and small dimen-
sions and ensure a high safety of use, in particular when
it comes to the risk of explosions, as well as a high clean-
ing efficiency.

[0011] Therefore, according to the invention there are
provided a device and a method for cleaning painting
spindles for the support of wheel rims having the features
set forth in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Further features and advantages of the inven-
tion will be best understood upon perusal of the following
description of a non-limiting embodiment thereof, made
by mere way of example, with reference to the accom-
panying drawings, wherein:

- figure 1 schematically shows a three-quarter per-
spective front view of a cleaning device according to
the invention;

- figure 2 schematically shows an exploded three-
quarter perspective rear view of the cleaning device
of figure 1;

- figure 3 schematically shows, on a larger scale, a
three-quarter perspective rear view, longitudinally
cross-sectioned, of a first terminal end of the clean-
ing device of figures 1 and 2;

- figure 4 schematically shows, on a larger scale, a
cross-sectional elevation view of the cleaning device
of figures 1 and 2;

- figure 5 schematically shows, on a smaller scale
compared to figure 3, an elevation view, longitudi-
nally cross-sectioned, of the cleaning device of fig-
ures 1 and 2;

- figure 6 schematically shows, on a smaller scale
compared to figure 5, a three-quarter perspective
rear view, longitudinally cross-sectioned, of the
cleaning device of figures 1 and 2;

- figure 7 shows, on a larger scale, a three-quarter
perspective front view, cross-sectioned, of a detail
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of the cleaning device of figures 1 and 2; and

- figure 8 shows, on a larger scale, a three-quarter
perspective front view of a detail of a second terminal
end, opposite the first terminal end of figure 3, of the
cleaning device of figures 1 and 2.

DETAILED DESCRIPTION

[0013] With reference to figures 1 to 8, number 1 indi-
cates, as a whole, a device for cleaning painting spindles
2.

[0014] The spindles 2 are used, in a known manner,
to support wheel rims during a wheel rim powder coating
operation. During this operation, the spindles receive part
of the powder paint, which, hence, needs to be removed
after the painting operation.

[0015] This removal takes place by means of the de-
vice 1, which is described below, so that the spindles
enter the device 1 immediately after the painting opera-
tion, once the wheel rims they supported have been re-
moved, and then can be used again when they get out
of the device 1.

[0016] The cleaning device 1 comprises a conveyor 3,
which is configured to engage and transport a plurality
of spindles 2 arranged in sequence along a predeter-
mined trajectory, in the non-limiting example shown here-
in a straight trajectory.

[0017] The device 1 further comprises a casing 4,
which is made of a fireproof plastic material coated with
a sheet metal cover, so as to avoid the build-up of elec-
trostatic charges coming from the environment where it
is installed, and delimits, on the inside, a cleaning cham-
ber 5 (figure 5), through which the conveyor 3 is arranged
in such a way that, in use, the spindles 2 travel, in se-
quence, through the cleaning chamber 5 along the afore-
said predetermined direction, which is defined by a lon-
gitudinal development of the conveyor 3, which is
straight.

[0018] The device 1 also comprises a plurality of noz-
zles 6, which are arranged inside the cleaning chamber
5 and are oriented towards the conveyor 4 and the spin-
dles 2 transported by it.

[0019] The nozzles 6 (figure 7) have a fan shape, are
flat and are each supported by a swivelling joint 7, which,
in turn, is supported by the casing 4, so that they can be
oriented according to the single needs. Generally speak-
ing, they are oriented, thanks to the swivelling joints 7,
so as to copy, on a same side of the spindles 2, a pe-
ripheral cross profile of the spindles 2 themselves. Fur-
thermore, the nozzles 6 can be provided with brushes 8
(figure 3), which are configured to cooperate in contact,
in use, with the spindles 2.

[0020] The device 1 finally comprises a compressed
air feeding plant 9 to feed compressed air to the nozzles
6, which is provided with a tank 10, which is housed in
the casing 4, under the cleaning chamber 5.

[0021] According to a first aspect of the invention, the
device 1 comprises a first pre-chamber 11 and a second
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pre-chamber 12, which are delimited by the casing 4 and
are arranged in series to the cleaning chamber 5, said
pre-chambers 11, 12 being crossed in series by the con-
veyor 3 (figure 5).

[0022] The first pre-chamber 11 is arranged in the area
of an inlet opening 13 of the cleaning chamber 5, with
which it is in hydraulic communication, and is provided,
in turn, with an inlet slit 14, which is crossed by the con-
veyor 3.

[0023] Similarly, the second pre-chamber 12 is ar-
ranged in the area of an outlet opening 15 of the cleaning
chamber 5, with which it is in hydraulic communication,
and is provided, in turn, with an outlet slit 16, which is
crossed by the conveyor 3.

[0024] Accordingto an aspectofthe invention, the inlet
13 and outlet 15 openings of the cleaning chamber 5 are
each closed by at least one pair of flexible and elastically
deformable first squeegee blades/brushes or straps 18
(figure 3), which are made of a preferably non-sparking
and fireproof synthetic or elastomer plastic material, such
as a polyamide 6 filled with a flame retardant, are ar-
ranged side by side, adjacent or overlapped, are shaped
like brushes or foils and are configured to cooperate in
contact with each one of the spindles 2 so as to be de-
formed by them while the spindles 2 cross the inlet and
outlet openings 13, 15 and, at the same time, brush the
spindles 2.

[0025] According to another aspect of the invention
and in combination with the squeegee blades 18, the inlet
and outlet slits 14, 16 of the pre-chambers 11, 12 are
each provided, on the other hand, with a respective air
curtain double seal C1, C2 (figure 5), which is provid-
ed/created, for example, by respective nozzles 19 (fig-
ures 5 and 8).

[0026] Finally, according to another aspect of the in-
vention, the cleaning chamber 5 and the pre-chambers
11, 12 are connected, in the area of respective lower
ends thereof, 20 for the chamber 5 and 21 for the pre-
chambers 11, 12 (figures 3, 5), with an air suction plant
22 (figures 2, 4), which is also part of the device 1.
[0027] According to an aspect of the invention, the
plant 22 is configured to suck a quantity of air which is
greater than the one introduced into the chamber 5 by
the nozzles 6. In particular, the plant 22 is sized so as to
suck an air volume ranging from 2500 to 4000 m3/h,
hence significantly greater than the one fed to the nozzles
6, namely produced by the plant 9. In this way, the cham-
bers 5, 11 and 12 are substantially kept under vacuum.
[0028] According to a further aspect of the invention,
the cleaning chamber 5 (figures 4 and 7) is divided into
an upper compartment 23 and a lower compartment de-
fining/making up the lower end 20 of the cleaning cham-
ber 5.

[0029] The upper compartment 23 is delimited, at the
bottom, by a respective first bottom wall 24 and the lower
compartment 20 is delimited, at the bottom, by a second
bottom wall 25.

[0030] The bottom walls 24, 25 are inclined towards
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respective first and second suction mouths, indicated
with 26 and 27 respectively (figure 7), of the air suction
plant 22, which is connected both to the lower compart-
ment 20 through the second suction mouths 27 and to
the upper compartment 23 through the first suction
mouths 26, which preferably have larger dimensions.
[0031] The first bottom wall 24 divides the upper com-
partment 23 from the lower compartment or end 20 of
the chamber 5 and is provided with a longitudinal slit 28
(figures 4 and 7), which faces the conveyor 3 along the
entire longitudinal extension of the bottom wall 24.
[0032] According to an aspect of the invention, the lon-
gitudinal slit28 is closed by a pair of flexible and elastically
deformable second squeegee blades 29, which are made
of a synthetic or elastomer plastic material, are arranged
side by side, adjacent or overlapped, are shaped like
brushes or foils and are configured to cooperate in con-
tact, in use, with respective stems 30 (figure 8) of each
one of the spindles 2 so as to be deformed by them while
the spindles 2 travel through the cleaning chamber 5.
[0033] The conveyor 3 is housed inside and through
the lower compartment or end 20 so as to be screened
by the second squeegee blades 29 and is arranged im-
mediately above the bottom wall 25.

[0034] The cleaning chamber 5 is also provided, on
the inside, directly above the longitudinal slit 28, with at
least one brush 31, which is made of a non-sparking syn-
thetic or elastomer plastic material, is arranged parallel
to the conveyor 3 and is configured to cooperate, in use,
in contact with the stems 30 of each one of the spindles
2 in order to remove from them possible residues of pow-
der paint. Preferably, the cleaning chamber 5 is separat-
edintotwo adjacent parts by a partitioning wall 32 (figures
5 and 6) and, in this case, the chamber 5 houses two
brushes 31, which are arranged in series aligned with
one another, one for each part of the chamber 5.
[0035] The lower ends 21 of the pre-chambers 11, 12
are delimited by a third bottom wall 33 and by a fourth
bottom wall 34 respectively (figure 2), which are inclined
towards a respective third suction mouth 35 and fourth
suction mouth 36 (figure 2) of the air suction plant 22.
[0036] The lower ends 21 of the pre-chambers 11, 12
are further crossed, in a through manner, by the conveyor
3, which is arranged immediately above the third and
fourth bottom wall 33, 34.

[0037] With reference to figure 8, which shows, for the
sake of simplicity, the sole slit 14, both the inlet slit 14
and the outlet slit 16 of the pre-chambers 11, 12 each
comprise a first upper portion 37, which is shaped so as
to reproduce a cross-size profile of the spindles 2, and a
second lower portion 38, which is configured so as to
receive, going through it, the conveyor 3.

[0038] In the area of the second portion 38 of the slits
14, 16, the casing 4 is provided, on the outside, with a
pair of screens 39 arranged side by side, which are con-
figured to reproduce, together, a cross-size profile of the
conveyor 3.

[0039] The screens 39 are carried by the casing 4 in a
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transversely movable manner and so that they can be
locked in a plurality of different positions by means of
fastening elements 40, which are also carried by the cas-
ing 4, on the outside, so that a same casing 4 canreceive,
going through the pre-chambers 11, 12 and the cleaning
chamber 5, conveyors 3 of different widths.

[0040] According to a further aspect of the invention,
the nozzles 6 are arranged in the cleaning chamber 5
divided into two benches 41, 42 of nozzles, each bench
41, 42 of nozzles consisting of a plurality of, preferably
three, vertical lines 43 (figures 1 and 7) of nozzles 6
aligned with one another, which are defined by respective
straight pipes feeding the nozzles 6 of each line.

[0041] The vertical lines 43 of nozzles 6 are spaced
apart from one another in a forward direction A of the
conveyor 3 (indicated by the arrow in figure 1) with a
predetermined pitch and the two benches 41, 42 of noz-
Zles 6, in turn, are spaced apart from one another with
one pitch in the forward direction A of the conveyor 3.
[0042] Between the two nozzle benches 41, 42 there
is arranged a compressed air feeding pipe 44, which is
part of the compressed air feeding plant 9 and is con-
nected to an air manifold 45, which is arranged parallel
to the conveyor 3 and on the outside of the cleaning
chamber 5, on the outside of the casing 4.

[0043] Each one of the vertical lines 43 of nozzles 6 is
connected in parallel to the air manifold 45 by means of
first pneumatic valves 46, one for each line 43 of nozzles.
[0044] The nozzles 6 of each vertical line 43 are pref-
erably divided into two groups by means of respective
second pneumatic valves 47 (figures 1,4 and 7), one for
each line 43 of nozzles 6; the nozzles 6 of a first upper
group are housed inside the compartment 23 and the
ones of a second lower group of nozzles are housed in
the lower compartment 20 of the cleaning chamber 5.
[0045] The upper compartment 23 is configured to
house, in use, an upper portion 48 (figure 8) of the spindle
2 consisting of a head 49, which is provided with a
(known) spindle centring cone, and of the stem 30, and
the lower compartment or end 20 is configured to house,
in use, a lower portion 50 (figure 8) of the spindles 2,
which is configured in a known manner not described
herein for the sake of simplicity, is suited to be coupled
to the conveyor 3 and, for the reason explained below,
is provided with a toothed flange 51.

[0046] According toan aspectoftheinvention, the sec-
ond group or lower group of nozzles 6 of each vertical
line 43 of nozzles 6 is configured to blow air directly above
the lower portion 50 of the spindles 2 and at least one
nozzle 6 of this second group or lower group of nozzles
6 of each vertical line 43 is configured to blow air directly
above the toothed flange 51.

[0047] Incombination with the presence of the toothed
flange 51 on the spindles 2, the conveyor 3 is longitudi-
nally provided with a stationary rack 52 (figure 8), which
is configured to engage, in use, the toothed flange 51 of
each spindle 2 so as to cause the spindles 2 to rotate on
themselves while they move along the conveyor 3, at
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least along the cleaning chamber 5 and, more in general,
also while they move along the pre-chambers 11 and 12.
[0048] According to an aspect of the invention, the
pitch with which the vertical lines 43 of nozzles 6 are
spaced apart from one another is chosen/configured so
that the first bench 41 of nozzles 6 is configured to blow
compressed air on three first angular sectors S1 of the
spindles 2 (the sectors S1 being schematically shown in
a graphic manner for greater clarity in figure 2) during a
first complete rotation of the spindles 2, whereas the sec-
ond bench 42 of nozzles is configured to blow com-
pressed air on three second annular sectors S2 (figure
2) of the spindles 2 during a second complete rotation of
the spindles 2.

[0049] According to figure 2, the angular sectors S2
are adjacent to the angular sectors S1 and cover, togeth-
er with them, a 360° angle (round angle), so that each
spindle 2 is hit by the compressed air emitted by a vertical
line 43 of nozzles 6 successively on anon-adjacent series
of specific angular sectors thereof, atfirst (in the example
shown herein) the three sectors S1 and then the three
sectors S2. Obviously, the rotation of the spindles 2 must
be synchronized based on the number of vertical lines
43 of nozzles 6 available.

[0050] The presence of an air feeding piping 44 insert-
ed between the two benches 41, 42 of nozzles 6 allows
the spindle to "skip one step" and make sure that, without
changing the synchronization of the motion of the spin-
dles 2 (which depends on the number of teeth of the
toothed flange 51), the second bench 42 of nozzles 6 hits
with its air and, consequently, cleans the sectors S2,
which are alternated with the sectors S1, instead of clean-
ing again the sectors S1 that have already been cleaned
by the bench 41 of nozzles 6.

[0051] The cleaning device 1 preferably comprises,
furthermore, at least a first track 53 and a second longi-
tudinal track 54, preferably at least a pair of lower tracks
52 and one, or a pair, of upper tracks 54.

[0052] The tracks 53 and 54 are arranged parallel to
the conveyor 3 and face one another.

[0053] In particular, the second track 54 is arranged in
a through manner along respective upper ends of the
pre-chambers 11, 12 and of the cleaning chamber 5, said
upper end being defined by the compartment 23, and the
first track 53 is arranged in a through manner along the
lower ends 21 of the pre-chambers 11, 12, and end 20
of the cleaning chamber 5, immediately above the con-
veyor 3.

[0054] The tracks 53 and 54 are configured to cooper-
ate, in use, with the spindles 2 so as to vertically push
them towards the conveyor 3 and keep the spindles 2
stable in a substantially vertical position while they cross
the cleaning chamber 5 and said pre-chambers 11, 12.
The tracks also allow the spindle centring cone of the
heads 49 to be pressed so as to extract the powder that
could deposit on the inside.

[0055] In order to do so, the pair of lower tracks 53
cooperates in a sliding manner with a disc 55 (figure 8),
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which is part of the lower portion 50 of each spindle 2,
whereas the single track or the pair of tracks 54 cooper-
ates in a sliding manner with the head 49 of each spindle
2, specifically with the spindle centring cone of the head
49,

[0056] The casing 4 is made of a fireproof plastic ma-
terial divided into three prefabricated elements, one sin-
gle upper element 4b, which is shell-shaped, and two
lower elements 4c¢, which have the shape of a half-shell
(figure 2).

[0057] From what described above, it is evident that
the invention also relates to a method for cleaning paint-
ing spindles 2 used to support wheel rims while being
painted, said cleaning method comprising the steps of:

- engaging a lower end or portion 50 of the spindles
on a conveyor 3 configured to transport a plurality of
spindles 2 arranged in sequence along a predefined
trajectory;

- causing the spindles 2 to move forward in sequence
through a cleaning chamber 5, where the spindles 2
are hit by jets of compressed air emitted by a plurality
of nozzles 6 oriented towards the conveyor 3;

- providing, in series to the cleaning chamber 5, a first
pre-chamber 11 and a second pre-chamber 12 in
the area of an inlet opening 13 and outlet opening
15, respectively, of the cleaning chamber 5 and pro-
vided, in turn, with an inlet slit 14 and outlet slit 16
respectively facing the corresponding inletand outlet
openings 13, 15;

- configuring the conveyor (3) so that it crosses, in a
through manner, the pre-chambers 11, 12 engaging
the inlet and outlet slits 14 and 16;

- providing, on the inlet and outlet openings 13, 15,
first elastically deformable squeegee blades 18,
which are configured to close openings 13, 15 of the
cleaning chamber 5 and to brush the spindles 2 when
they cross the openings 13, 15; and creating, in the
area of the inlet and outlet slits 14, 16, respective
pre-chambers 11, 12 with respective air curtain seals
C1,C2;

- causing the spindles 2 to rotate on themselves while
they cross at least the cleaning chamber 5 and ar-
ranging the nozzles 6 in a first and a second bench
41, 42 with at least three vertical lines 43 of nozzles
6 spaced apart from one another with a pitch that is
such that each line 43 of nozzles of the first bench
41 sends compressed air to first angular sectors S1
of the spindles during a first complete rotation of the
spindles 2, whereas each line 43 of nozzles of the
second bench 42 sends, during a second complete
rotation of the spindles 2, compressed air on second
angular sectors S2 of the spindles 2, which are ad-
jacent to the first angular sectors S1 and are such
that the first and second angular sectors cover 360°;

- sucking a volume of air which is greater than the one
emitted by the nozzles 6 from respective lower ends
20, 21 of the cleaning chamber 5 and of the pre-
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chambers 11, 12 and, at the same time, from an up-
per compartment 23 of the cleaning chamber 5,
which is separated from the lower end 20 of the
cleaning chamber 5 by an inclined wall 24, which is
provided with a longitudinal slit 28, which is aligned
with the conveyor 3 so as to allow for the passage
of the spindles 2 and is closed by second elastically
deformable squeegee blades 29, which brush re-
spective stems 30 of the spindles 2 and screen the
conveyor 3, whichis arranged inside the bottom ends
20, 21 of the cleaning chamber 5 and of the pre-
chambers 11, 12.

[0058] In this way, there is no risk of sparks, the brush-
esused, like the brush 31, only have to perform afinishing
task, the cleaning being mainly carried out by the nozzles
6 by means of compressed air, which is then sucked in
a much greater quantity than the air introduced, so as to
keep the inside of the chambers 5, 11 and 12 under vac-
uum, the air sucked by the plant 22 being compensated
by the inlet of ambient air, since the chambers 11, 12 and
5 are not airtight.

[0059] These solutions lead to a perfect cleaning of the
spindles 2, on all parts thereof, and there is no risk of
powder paint being released into the atmosphere, thus
reducing pollution and explosion risks to zero.

[0060] Hence, all the objects of the invention are
reached.

Claims

1. Acleaning device (1) for painting spindles (2) for the
support of wheel rims, the cleaning device compris-
ing a conveyor (3) configured to engage and trans-
port a plurality of spindles arranged in sequence
along a predefined direction (A), a casing (4) delim-
iting a cleaning chamber (5) through which said con-
veyor is arranged so that, in use, said spindles travel
in sequence along said predefined direction (A)
through the cleaning chamber, a plurality of nozzles
(6) arranged inside the cleaning chamber (5) and
orientated towards said conveyor, and a com-
pressed air feeding plant (9) for feeding compressed
air to said nozzles; characterized in that, in combi-
nation:

- the device comprises a first (11) and a second
(12) pre-chamber delimited by said casing (4)
and arranged in series to the cleaning chamber
(5), the pre-chambers being crossed in series
by the conveyor (3),

- the first pre-chamber (11) being arranged at
an inlet opening (13) of the cleaning chamber
with which it is in hydraulic communication and
being provided in turn with an inlet slit (14)
crossed by the conveyor;

- the second pre-chamber (12) being arranged
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at an outlet opening (15) of the cleaning cham-
ber with which it is in hydraulic communication
and being provided in turn with an outlet slit (16)
crossed by the conveyor;

- the inlet and outlet openings (13,15) of the
cleaning chamber being each closed by a pair
of flexible and elastically deformable first squee-
gee blades (18) made of a synthetic or elasto-
meric plastic material and arranged side-by-
side, adjacent or overlapped and shaped like
brushes or foils, configured to cooperate in con-
tact with each of said spindles in order to be
deformed by them while the spindles cross the
inlet and outlet openings and to brush the spin-
dles at the same time;

-theinletand outlet slits (14,16) of the pre-cham-
bers being provided each with a respective air
curtain double seal (C1,C2); and

- said cleaning chamber (5) and said first and
second pre-chamber (11,12) being connected,
at their respective bottom ends (20,21), to an air
suction plant (22).

The cleaning device according to claim 1, charac-
terized in that said cleaning chamber (5) is divided
into an upper compartment (23) and a lower com-
partment (20) defined by said respective bottom end
thereof; the upper compartment (23) being delimited
at the bottom by a respective first bottom wall (24)
and the lower compartment (20) being delimited at
the bottom by a second bottom wall (25) and defining
said bottom end (20) of the cleaning chamber (5);
said first and second bottom walls (24,25) being in-
clined towards respective first and second suction
mouths (26,27) of the air suction system, which is
connected to both the lower compartment (20)
through the second suction mouths (27), and to the
upper compartment (23) through the first suction
mouths (26), the first bottom wall (24) dividing the
upper compartment from the lower compartmentand
being provided with a longitudinal slit (28) facing said
conveyor for an entire longitudinal extension of the
first bottom wall; said longitudinal slit (28) being
closed by a pair of flexible and elastically deformable
second squeegee blades (29) made of a synthetic
or elastomeric plastic material and arranged side-
by-side, adjacent or overlapped and shaped like
brushes or foils, configured to cooperate in contact,
in use, with respective stems (30) of each of said
spindles to be deformed by them while the spindles
pass through said cleaning chamber; said conveyor
(3) being housed through the lower compartment
(20) so as to be screened by the second squeegee
blades (29) and being arranged immediately above
the second bottom wall (25).

The cleaning device according to claim 2, charac-
terized in that the cleaning chamber (5) is internally
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provided, directly above said longitudinal slit (29) of
the first bottom wall, with a brush (31) made of a non-
sparking synthetic or elastomeric plastic material ar-
ranged parallel to said conveyor (3) and configured
to cooperate in use in contact with the stems (30) of
each of said spindles to remove from them any res-
idues of powder paint.

The cleaning device according to one of the preced-
ing claims, characterized in that the bottom ends
(20,21) of said first and second pre-chambers
(11,12) are delimited, respectively, by a third (33)
and a fourth (34) bottom wall, which are inclined to-
wards a respective third and fourth suction mouth
(35,36) of the air suction plant, the lower ends (21)
of the pre-chambers being crossed through by said
conveyor, which is arranged immediately above the
third and fourth bottom wall.

The cleaning device according to one of the preced-
ing claims, characterized in that said inlet slits (14)
and outlet slits (16) of the pre-chambers each com-
prise a first upper portion (48), shaped so as to re-
produce a transverse overall profile of the spindles,
and a second lower portion (50), configured to re-
ceive said conveyor, passing through it; at the sec-
ond portion (50) of the inlet and outlet slits of the pre-
chambers the casing being externally provided with
a pair of side-by-side screens (39) configured to re-
produce between them a transverse overall profile
of the conveyor; said screens (39) being carried by
the casing (4) transversally movable and fastenable
in a plurality of different positions by means of fas-
tening elements (40) also carried externally by the
casing, so that the same casing (4) is adapted to
receive, through said pre-chambers and said clean-
ing chamber, conveyors of different widths.

The cleaning device according to one of the preced-
ing claims, characterized in that said plurality of
nozzles (6) are arranged in the cleaning chamber
divided into two nozzle benches (41,42); each nozzle
bench being composed of a plurality, preferably
three, of vertical lines (43) of nozzles aligned with
one another; the vertical lines of nozzles being
spaced from one another in a forward direction of
the conveyor with a predefined pitch and the two
nozzle benches (41,42) being in turn spaced from
each other with a same pitch in the forward direction
ofthe conveyor, acompressed air feeding piping (44)
forming part of said compressed air feeding plant
being arranged between the two nozzle benches and
is connected to an air manifold (45) arranged parallel
to the conveyor and outside said cleaning chamber,
each of said vertical lines of nozzles (43) being con-
nected in parallel to the air manifold by means of first
pneumatic valves (46), one for each line of nozzles.
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The cleaning device according to claim 6, charac-
terized in that the nozzles (6) of each of said vertical
lines of nozzles (43) are separated into two groups
by means of respective second pneumatic valves
(47), one for each line of nozzles; the first groups of
nozzles (6) being housed in an upper compartment
(23) of the cleaning chamber and the second groups
of nozzles (6) being housed in a lower compartment
(20) of the cleaning chamber, the upper and lower
compartments being separated from each other by
an inclined bottom wall (24) of the upper compart-
ment; the upper compartment (23) being configured
to house in use an upper portion (48) of said spindles
composed of a head (49) and a stem (30), and the
lower compartment (20) being configured to house
inuse a lower portion (50) of said spindles configured
to couple with the conveyor and provided with a
toothed flange (51); the second group of nozzles (6)
being configured to blow air directly above said lower
portion of the spindles and at least one nozzle of the
second group of nozzles being configured to blow
air directly above said toothed flange.

The cleaning device according to claim 6 or 7, char-
acterized in that the conveyor (3) is provided lon-
gitudinally with a stationary rack (52) configured to
engageinuse the toothed flange (51) of each spindle
to cause the spindles to rotate on themselves while
they move forward along the conveyor, at least along
the cleaning chamber; said pitch at which the vertical
lines of nozzles (43) are spaced from one another
being chosen so that the first nozzle bench (41) is
configured to blow compressed air on three first an-
gular sectors (S1) of the spindles during a first com-
plete rotation thereof, while said second nozzle
bench (42) is configured to blow compressed air on
three second angular sectors (S2) of the spindles
during a second complete rotation thereof; the sec-
ond angular sectors being adjacent to the first angu-
lar sectors and covering together with the latter an
angle of 360° (round angle).

The cleaning device according to one of the preced-
ing claims, characterized in that it comprises at
least one first and one second longitudinal track
(53,54), arranged parallel to the conveyor; the first
and second tracks being arranged facing each other,
the second track (54) being arranged passing along
respective upper ends of the pre-chambers (11,12)
and of the cleaning chamber (5) and the first track
(53) being arranged passing along said bottom ends
(21,20) of the pre-chambers and of the cleaning
chamber, immediately above the conveyor; the first
and second tracks (53,54) being configured to co-
operate in use with the spindles to push them verti-
cally towards the conveyor (3) and maintain the spin-
dles stable in a substantially vertical position while
they cross the cleaning chamber and said pre-cham-



13 EP 3 750 642 A1

bers.

10. A method for cleaning painting spindles (2) for the
support of wheel rims, the method comprising the
steps of:

- engaging a lower end (50) of the spindles on
a conveyor (3) configured to transport a plurality
of spindles arranged in sequence along a pre-
defined trajectory;

- causing the spindles to move forward in se-
quence through a cleaning chamber (5) where
the spindles are hit by jets of compressed air
emitted by a plurality of nozzles (6) orientated
towards the conveyor; characterised in that it
further comprises the steps of:

i)- arranging in series to the cleaning cham-
ber a first and a second pre-chamber
(11,12) at an inlet opening (13) and outlet
opening (15) respectively of the cleaning
chamber and provided in turn with an inlet
slit (14) and outlet slit (16) respectively fac-
ing the corresponding inlet and outlet open-
ings;

ii)- configuring the conveyor (3) so that it
crosses through the pre-chambers engag-
ing said inlet and outlet slits;

iii)- arranging on the inlet and outlet open-
ings first elastically deformable squeegee
blades (18) configured to close said open-
ings of the cleaning chamber and to brush
the spindles when they cross said openings
and create at the inlet and outlet slits of the
pre-chambers respective air curtain seal
(C1,C2);

iv)- causing the spindles to rotate on them-
selves while they cross at least the cleaning
chamber (5) and arranging the nozzles (6)
in a first and a second bench (41,42) of at
least three vertical lines of nozzles (43)
spaced from one another with a pitch such
that each line of nozzles of the first bench
(41) sends compressed air to first angular
sectors (S1) of the spindles during a first
complete rotation of the spindles, while
each line (43) of nozzles of the second
bench (42) sends, during a second com-
plete rotation of the spindles, compressed
air on second angular sectors (S2) of the
spindles adjacentto the firstangular sectors
and such that the first and second angular
sectors cover 360°;

v)- sucking a volume of air greater than that
emitted by the nozzles from respective bot-
tom ends (20,21) of the cleaning chamber
and the pre-chambers and from an upper
compartment (23) of the cleaning chamber
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divided from the bottom end of the cleaning
chamber by an inclined wall (24) provided
with a longitudinal slit (28) aligned with the
conveyor to allow the passage of the spin-
dles and closed by second elastically de-
formable squeegee blades (29) that brush
respective stems of the spindles and screen
the conveyor, which is arranged inside the
bottom ends of the cleaning chamber and
the pre-chambers.
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FIG. 2
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FIG. 4
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FIG. 5
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